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(54) PICTURE OBSERVATION OPTICAL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a picture observation optical 
system which can be made small to such an extent that it can be used for 
a cellular phone or a portable information terminal as a picture display 
device, and where chromatic aberration of magnification is restrained to 
attain high definition and a wide viewing angle. 

SOLUTION: This optical system is provided with a picture display element 5 
and an eyepiece optical system by which a picture formed by the element 5 
is guided to be observed as a virtual image without forming an intermediate 
image at the center position of an observer's eyeball. The eyepiece optical 
system is constituted by folding an optical axis by using a reflection surface 
in order to make the optical system compact, so that the optical axis exists 
on one plane and the optical system is formed symmetrically with the plane, 
and has a prism 3 having an incident surface 33, plural curved reflection 
surfaces 31 and 32 and an emitting surface 31, and is equipped with a 
volume hologram (HOE) 4 on the reflection surface 32. 
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HOEI(l) 

1.5163 64.1 

HOEl(2) 

1.5163 64.1 
1.5163 64.1 



[0085] 



[0086] 



FFSCD 

C4 =-3.596lXia 3 C 6 =-2. 0707X10" 3 C8 = -2 .1572X 10* 5 

C 10= -3 . 3973X l(T 5 C 11= -3 .6209X 10" 6 C 13 = -8 . 8721X 10" 6 
C 15= -2. 3582X10" 6 
FFS® 

C 4 =-3. 1505X10" 2 C 6 =-2. 4449X10" ' C8 = 2. 2680X10" 4 

Cll= 2.9376Xia 5 Cl3= 1.4803X10" J Cl5= -4 .2578X l(T 6 

ffil'lXl) 

X= 0.00 Y = 0.00 Z = 0.00 

a = o.oo &= o.oo r= o.oo 

ffi§4>(2) 

X= 0.00 Y= 3.18 Z = 31.00 

a= -3.00 0 = o.oo r= o.oo 

®l>(3) 

X= 0.00 Y= 0.00 Z = 33.18 

a= 3.00 /3 = 0.00 7 = 0.00 
<&l>(4) 

X- 0.00 Y= 0.00 Z = 43.37 

a =-18.23 /3 = 0.00 r= 0.00 

e^(5) 

X= 0.00 Y= 19.15 Z= 42.13 

a = 56.93 £ = 0.00 r = 0.00 
lB'l>(6) 

X= 0.00 Y = 22.20 Z= 45.24 

<2 = 44.33 £ = 0.00 T= 0.00 

HOEI(l) 

H V 1 = R E A H V 2 = R E A HOR = l 

HX1=0.0 HY1=0.0 HZ1=0.0 

HX2=0.0 HY2=0.0 HZ2=0.0 

hwl or— ia> =630 hwl (mrm) =520 hwl (^zd =470 

H 2 = 2.8092XKT 2 H 3 = 1.5220X10" 3 H 5 = 6. 4269X10" J 

H 7 = -2. 0851X10" 4 H9 = -1.3663X10" 4 Hl0= 2.7969X10" 6 

Hl2= 3.0519X10T S Hl4= 2.0315X10" 5 Hl6= 1.3880XKT 6 

Hl8= 3.1198X10" 6 H20= 5.6693X10"* H21= 7.8767X10" 8 

H23= 6.4495X10"' H25= 4.4701X10"* H27= -3.3360X10"' 



HOEI(2) 
H V 1 = REA 
HX 1 =0.0 



H V 2 =RE A 
HY 1 =0.0 



HOR = l 
HZ 1 =0.0 
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H X 2 


= 0.0 


HY2 


= 0.0 


HZ 2 


= 0.0 


HWL 


(^— /I) =630 


HWL 


(31— ®) = 520 HWL 


(<^HJ§ ) =470 


H2 = 


1.6204XKT 1 


H3 = 


-2 .1630X10" 3 


H 5 = 


-4.9648X10" 3 


H 7 = 


8. 6587X10~ S 


H9 = 


8. 7901X10" 5 


H10= 


2. 1618X10" 6 


Hl2= 


-1.3028X1QT 6 


Hl4= 


-3.0085X10" 6 


Hl6= 


-8.2023X10" 8 


Hl8= 


-1.7863X10- 7 


H20= 


3. 7760X10- 8 


H21= 


-1.9525X10" 8 


H23= 


-1.7408X10" 8 


H25= 


-1.1208X10" 8 


H27 = 


2.8284X10" 9 



0.047 0.047 

^frjS(l). (3). (5) 0.380181 

^#5£(2). (4). (6) 0.145371 

^f£j£(7) 0.210195 
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[008 7 ] g4gg«SW *6nn^ 0 

07tt#|feBjj©^ [0 08 8 ] -eUT. LCD5^6»WL/cje^ % HO 

tsY-z&mm. m8tt*mnw<Dmmm&ft¥&<Dm 20 E8ra«s*ir»iiifcts. »3i3ij;»)yyxA 

4Xi£l8r*4. »4*««<Dffl*««36^«'r«. rtKAWL atlffiSttSWU *2ffi3,«:te6tiA: 

oE4i, awsacDHOESiratessn-rt^. wt«mi;M^ «*T?«s«"r4citt<wai«3 10 

J?f l®3 1 -IS3®3 3 £tix.. ^113,^ ffiStCfcCi/cia^U«CC*HS#OI|g«<0«R±tCtt«'r 

tW3H3 a **ti*tia«Bw*aa**ifcc. 3*2 *j:9«c«iasnrt»*. ac*. lcd 

ffl3 a ^«ffi(C^fiJc3tiri»4. tit. JfflffiS.^H (J, **3#0. 5 5 -f $ A 7<D bCDZi&m IT l> 

lilt, S2I3 2 ^2(D5lffl<!:lt 4 ^3i3 3 2. 8" . 1S4. 0mmr££ o S^gffiH 

#AI*B& L/t-enttl^fiSE^ntC^o HOE4ti, « % B : 470nm, G : 5 2 0 n m, R : 6 3 0 n m 

^yXA3O»2ffi3 1 CcBA0(4W6)JhTl^. HOE 30 ^LtfWn± 2 0nmt^^ o 

8tt. LCDSi^yXASOarSffiSjiflDHICCSSCt * [00891 XIC. *4jltt«©»lif J -ir**r. 
tfrffi-r- » 4 

*Bft X^15.0° Y^ffSjll.4' 
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FFSCD 

C 4 =-1.9551X10" 3 
Cl0= 1.0142X1QT 4 



C6 = 
Cll= 



-2. 4158X10" 3 C 8 =-1.8284X10" 5 
-2 . 5199X 10" 6 C 13= -5 . 8263 X 1QT * 



[009 0 ] 



[009 1] 



(16) «f§8 2 0 0 2 - 1 0 7 6 5 8 

29 30 
C 15= -5.0628X10"* 
FFS0 

C 4 =-3.2163Xi(r 2 C 6 = -2 . 5384X i(r 2 C 8 = -4. 3281X 10" 4 

Cll= 4.5846X1CT 5 Cl3= 1.0823X10" 4 Cl5= -1.2862X 10" 4 

lSl>(D 

X = 0.00 Y= 0.00 Z = 0.00 

<* = 0.00 0 = 0.00 r= 0.00 
d>l>(2) 

X= 0.00 Y= 0.00 Z= 33.00 

a = 2.92 /3 = 0.00 r= 0.00 

X= 0.00 Y = 0.00 Z = 43.14 

a =-18.21 £ = 0.00 r= 0.00 
<H>C>(4) 

X= 0.00 Y = 19.39 Z= 42.14 

a = 47.28 £ = 0.00 T= 0.00 
®l>(5) 

X= 0.00 Y= 0.00 Z~ 0.00 

a= 27.12 £ = 33.90 T = 50.92 

X = 0.00 Y = 0.00 Z= 0.00 
a = 21.56 0= 44.92 T= 35.05 

HOEI(l) 

H V 1 = R E A H V 2 = R E A HOR = l 

HX1-0.0 HY1=0.0 HZ1-0.0 

HX2=0.0 HY2=0.0 HZ2=0.0 

hwl (m—m) =630 hwl (mr.m) =520 hwl (izd =470 

H 2 = 3.4766X10T 2 H3 = -7. 2076X10" 4 H 5 = 1.4877X10- J 

H 7 = -9.4600X1CT 5 H9= -1.5510X10" 5 Hl0= 2. 1671X10" 6 

Hl2= 1.8003X10"* Hl4= -5. 3603X10" 6 Hl6= 2. 5751X10" 7 

Hl8= 4.0221X10"' H20= 4.1907X10"' H 21= 3.0352X10" 9 

H23= 2.4963Xl(T lt> H25= 1.6647X10' ' H27= 3. 1432X10-* 

HOEI(2) 

H V 1 = R E A H V 2 = R E A HOR = l 

HX1=0.0 HY1=0.0 HZ1=0.0 

HX2=0.0 HY2=0.0 HZ2=0.0 

hwl (m—m) =630 hwl (mum) =520 hwl <»=h) =470 

H 2 = -2.3406X10" 1 H 3 = -1.5776X10" 3 H 5 = 2.1827X10" 3 

H 7 = -2.8696XKT 3 H9= -9.2219X10" 5 Hl0= -5.7504X10" 5 

Hl2= -2.8604X10" 4 Hl4= -1.5310X10" 7 Hl6= -5.4533X10"* 

Hl8= -4.8180X10" 6 H 20 = 5.8645X10" 7 H21= -6.0080X10" 7 

0.047 0.047 



sfcfraco. (3). (5) 



0.019461 
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^ft5£(2), (4), (6) 
^#^(7). (8), (9) 
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-0.18002 
-0.0627 
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[00 9 2] 

ittmt] <x^c, **w(ojt«««:*r. ft*, tmm 
» i tmm 

H 9 1 Jt««©ffl««»*^*©*»*d 

tfY-ZKIi, SI 0W*Jt««<0Ii|«««*^*O 

«iR«Hr*s. * 1 JtKMOHflWff^Xrtt. « 

gtcmi<3[)SMffiiS*mffii*«^/cffi<i:Lr. JS2B 
3 2 #fH2<DSf4B£l,T, S3I3 3 ^AMIilt^ 

[0 0 9 3 ] ^it, *ik«MHr«. LCDbfrhmm 

LtcltfiK »3I3,±0^';XArt«:A«l. »1 B 

■mas i <oaaccfet^cia*ottc*«s#©K»o[>«B! 

«. LCDit A*3#o. 7 

Euro*, s/c *¥isft2 8- . 

Ift2 1. 2* , BS4. Ommr*^ Sfc, HfHiK 
g$Bffl«4 3 5 n 6 5 6 n mT£)& e 
[0 0 9 4 ] gmbjgjfl 

SOY - Z»rBH. H 1 2 li*Jt««©H«tBK*^* 
<D*Si]J^H-C&£ 0 *2lt««<Z)liHlfc«»**3Rr». 
SKX4*Xt2. E©ItTMWt4^'JXA3iDOE 

±oa«cifi«CC* 1 <DJKMB&»fflB<fc*«;l/cB£ 
It, *2I3,3&i*2©S«IilT, #3B3,**A 

s«iLr^n-enfitfiS^nrc^ 0 DOE9ti, lc 

D 5 <L 7* U XA 3 OJg 3B 3 3 1 ©BCCRW htiXK* 

[0 09 5] OT, #Jt«W"C«, LCD5a><=>*fHi 
Ltc%&. DOE9Tle!tt£ttTi8»U I3S3 3 <fc 
0^9XArt(CAItl, 0113,, »2B3,'CSWb 

H^ L ft C >Sa^#(DBSHcCOffllS±{CjfS®*r £ J: 9 K«f 

<**lTl>£ 0 ft*5, ^tttJWttt, LCDIJ, 

0. 7 -/>**4:/<0fc©*ttJflOTt»S. */c, HfH 

*¥iHft2 8 # % 1S4. 0mmT'&£ o £ 
fc. ^Sgfil«4 3 5 n m^6 5 6 n mr*4. 



[0096 ] mitmm<DJz5iC. eftil*ST4^ 

-r^cc. A*tt«jna^«?fr*. #2 s 

<c % DOE*tttobfctttett % HI 2«C7ft-r<fc5K, « 

io &ur&<gHFi/c<r>&. incest u *^<dii- 

94HlfeM«)«^K:». 02. 4, 6. 8(C^TJ:9 
CC 4 -eft-etl&R <470±20nm) . G (5 20 + 
20nm) > B (470±20nm) <Z)iftfi««rtCCfc 

^cds ^si5j± *> j^mcmM^mjE 3 nr c > * c t *j 
to**. 

[0097]&fc, ±ie*iU6«Cc*jWSHOEW, E& 
5ft»fiS<D«^ 0 1 3&t^rr<fc5Ct, R*gg|5Ml0<D 

5 $SWtfflC^HOEtt, ^yXACCttO^W 

B*¥6ctifi-3ttT\ *cfctt9-wrfcj:c>. */c. 
01 5(b)CC^-T<fc^CC, HOE^2^^ftW; 

30 XAr^r±T**t±ttrit*bT<>J:i^ 

[0 09 8] */c. **9!OH*«»3ie**«:fflC»«^ r 
W&<. HI 6^B2 6fcinTJ:5ft:/';XA*flH» 

[0099] hi ecom&iz. ^113 

2i, ^2S33i, »3B3 4<t*fflA, ^1132 
ftWfflB&tsT. 312 B3 3#SKifB<LOT, I&3B3 

4*5A**BiL/r*n*ti*jsS3tirc»s. ^it, ^ 

UXAPIt LCD 3 6*>6WtHL/c5lc^3B3 4T 
40 BSrbr^UXArtecAWb. »2B3 3rE*JU fR 
lB3 2"C®«fbT^yXA^(cS*ffib, *ftHB3 1co 

tasccfc^ /cHth o ft c »«s*©«R»©j8ai±cctt*-r 
[oiooisi Komste. ^yXAPtt. isiB3 

2<b. ffl2B33£ v ^3I34i^Ix, ^1132 
***l<Ofit*B<t«HlB<!:***ifllit/cB<bLr % 9?2 
B3 3*J*3©S«BiA»Bi**to«iLfcB<!:L 
»3i3 4^»2©s»i4 ir*n*h««3h 

Tt>£. fit. 7*'JXAP«, LCD3 6#>£>*ffcHL 
50 WS2S3 3r®SrL"C^yXArt«:A*ru, SB 1 



(18) 

33 

S3 2-CJ59fU m3M3 4XK9iLtc&. H2M3 3 
TJSWb. miffi3 2-C/S»rLTX>JXA?t-K:84ajL. 

[0101101 8<DtB£iZ. 7"'JXAP«, 3fl 1 S3 
2t. I2I33i, ^3i34i, 3l4®35££{i 
A. mi S3 2*^tHffii t-c. Ifl2®3 3fim3<Dfx 

mmtvx. m3m3 4 ft xmmtm 2 (Dixmrntzm. 
taffiz.tcmtLt. mAm3bftm\<o^.mmtvxt 
n^timi&ztix^z. -eur. 7''Mapb, lcd io 
3 6 frh m m L tectum 3 m 3 4 xm ft l x x y x a^ 
(cawu i4i3 s-emM>tc&. m3W3 4x-m.m 

U SS2BS3 3-C&!rtU lg 1 S3 2 xmft LXVJ X 

A^ccwmu. urns 3 i©{igcttei>fc^b&<,>ia 

[0 1 0 2 ] 0 1 9<Dm£l2.. x-jxapij. miM3 
2<t. I2I33i. ^3I34i, m4®35<h£d 
x.. mi®3 2#tttti®<!:L-t\ m2®3 3#p|— ®± 

<om u z> i&^icm i ©s«i <t m 3 ©s*ts t z m*. tc 
mt ur. m3®3 Aftm2<ommt\^x. ®4i3 20 

5*<A»f®iLT-eft^tt$(£3n-Ct,>£., fit. X 
'jXAPtJ. LCD 3 6#>6*ftiJL;fc3fc#5m4®3 5 "C 
/Sffi C X X U X ArtlC AS* U S2I3 3tC«to^>^l 
©S#4ffi-CJ5Hb, J£3ffi3 4-C£*tOfcf£. ^213 
3CC(Ife&m3<DS*fffi-C£i*L. ^113 2-CSJtL 
TXyXAfl-CCHWL. *fWK3 1<D{4§{c4oC^c0* 

[0103] 02 0©iS£lS. X'JXAPti. m\W3 
2i, S2I3 3i. I3i34i, SfS4 ® 3 5 <t£tl 30 

mi ®3 2#*ftU®<!: L-C. ?S2®3 3#A*f®<!: 
m2©S8*ffi££3Sta<i;i/c®<!:. m 4 ©HSlffi £ £16) 
-®±©M&S{4gK<i;Lfc®iLT. m3®3 4#m 
3<DJgS4ffi<hLr. f 413 5#Jfn <Df3.mmtUX? 

n-en«fi£^nr^-s 0 -eu-c. xyxAPct. lcd 

3 6*>6«aL/cft#:ffi2ffi3 3(c It *> £ A»f®-CfS«T 
LTX'J XAftKAtfU H4ffi3 5TSS4L/c^. HI 
2®3 3Kli^^m2©S«ffit , ^L. I3I34T 
SIWL//c^. Ig2ffi3 3lCffit>Z>m4<Dm4ffixmi 
U miBD3 2-C®5fLr7-yXA^CCStmL. WtHB 40 

im-rz>£'>< / cmf8,2tix 

[0 1 04] 02 KDiM^it. X'jXAPtt. 1113 
2i. 12I33i. I3I3 4i?:fx. f 1132 
#mi€>SS3*®£> m3©£«®<fct}ajffi<!:£ftfa{ix. 
/c®<b€r|3j— ffi±<DmteZilL&lCffiZ-fcW£LX, 312 
®3 3*im4<DSWffl<tL-C. m3Ei34*iA«®tm 

2or)£Wffii£**a<i;i/c®£ ttf ft-en«f/3ci*n-c 

fit. X'J XAPtJ. LCD3 6^6S4aiL/c 
^^3 ®3 4 (C{it>.5ASffi-C®*TLrX';XArt{c 50 
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A**U mi®3 2«:fi|*>^mi©S:«ffi-CJS:*fL/c 

a. m 3® 3 4 icmt>i>m 2 ©smh-cksil. mi® 

3 2&C<Sfc£SfS3<D&frf®r£WL. m2®3 3rSSl 
L/c«L mi®3 2(C(i^^S4affi-CJa*fLrX';XA 

%<Dmmv>fflm±t<titm-f2><i:5icmm,$tix^z>. 

[0 1 0 5 3 022©l«^(J. X'jXAPWt. S1M3 
2i, 12I33i. Jg3®3 4 S1I32 
755AW®<tm2<DSS4®<!:?:«E*afS^/cffi<!:. UI4©£ 
WffiiWtliffii ^tam^ffii ?rls)-ffi±©^%^fi 
SJCd^/cffli U. ^213 3*^5 ©SfctSiL 

r. m3®3 4#mi©£94ffl<tlif3©£W®<h£**a 
(i^fcSi Lr-en^nt8gs$nr fit, xy 

XAP«. LCD3 6/&>6*ttBLfc3fe^mi®3 2K:ii 
to-5.AW®r-S»fL-CXUXArttcA84L. KI3®3 4 
ICffitiZm 1 ©&*}ffi-CJ£*tLA:&. I1132(cito 
•J>m2©^®fS«L. Sff3ffi3 4KH§fc.2,m3©K 
SflTSUtWI, IIS 1®3 2Jt{i:b&!ff4©j£«W®-C 
SHU ^2I3 3fSI4lfcfl HI 1®3 2K«frS 
S4ffl®-CS»rL.rX'JXA?Hcl4mL. *f(±!K3 lOfi 

[ 0 1 0 6 ] m 2 3 (Dmsa. x xa p «m 1 ® 3 2 

<t. I2I33i. I3I34. ^4®3 5 i^rif^.. 
m 1 ®3 2 »sm2©St : fffi<t«aiffii ?r«t*a«K./c®<!: 
bt, 1213 3*im3©Jg94ffiibr. IS3ffi3 4# 

f i©5«iiiT. m4®3 5^A94®ibr-en-e 
ntSfiSsnr^-So -etr. x>;xap«. lcd3 6 

*^84mLfc^7i5m4®3 5"C^»fLrX'JXAF«?«:A 
Uf3®3 4-CSS^L/c?*. mi®3 2tc«*D^,m 
2CDJgl4®r-)SML. ^2®3 3r&*fL)W£. Ill 
tC«fe^>9taj®r-JS5fLrX'JXA^CCS4ffiL, S4ffiE 

3 .1 (D&micte^tcm^ute^mmgvmmvffli&kic 

[0 1 0 7 ] 024(Dti^«, X'JXAPtiffll X'JX 

ap 1 <tm2X>jXAP2<trtKRK3n-ci^ 0 mix 

'JXAPUJ. f 1132i. I2I33t. IS3®3 
4i. m4®35i?:(i^. mi®3 2*5^1 XVXA 

p i&tev zi$2<Dmmt$mmt*mtimx.-tcmt 

LX. m2®3 3^1 X'JXAP 1 KiJW^3©5 

w®<tLr. m3®3 4*«m 1 x'jxap 1 tctew^m 

l©JS84®iL-C, Jfl4®3 5 1 X'JXAP HCfc" 

w-5AS4ffl<»:Lr-en-ent«fS$nrt,^ 0 sfc. 12 

X»JXAP2«. 1114 1 i. I2I42i. m3ffi 

4 3 iSrflix. mi®4 1 A^m2 X'JXAP 2lCtoVZ, 
mi<D&.mMtSmffi*mtoiMz.tcM£LX, $214 

2*5m2xuxAP2{ctew^m2©ss4®<!:Lr. m 

3®4 3A5$2 X';XAP2(C*sW&A*fffiiL-C-eft 
[0 108] *l/T. X'JXAPti. LCD 3 6**684 
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ffib/c7fe^2^ f ; XAP2(D3l3ffi4 3XmViLX7' 
S2I4 2t5«l/dl lt«l 

-t^vxA^ucntbu $6cc 4 *2*p \ v>m 

4ffi3 5T/S^OT?'«,lXAF>9K:A&tU S3I34t 
L/. f2i3 3tSWl/cfl Sglffi3 2 tt{i*>6*tHi 

ffirJS#rbr:^XAmt§4ffiu WWB3 lofigcc 
{cM?ntc^ 0 10 

[0 1 0 9 ] 02 5<D*§^tf:> ^'JXAPiiSl^yX 
APliS2 7'»jXAP2 < !:tM^tltC^o 017' 
WAPUt ^1132i, ^2I33i k ^313 
At, Hf4ffi3 5<h£{§*. 4 ^lI32^l7'»jXA 

p i (,ctovzm2<Dmm±mmmtzmi2ffiA.tcmt 

It, 1213 3^S 1 7*'JXAP 1 m^I3<D5 

mmtux. m3m34&m\ ^»;xap i (tsowzm 

KDfcMWtLX, S4I35«17*«JXAPHC*j 

^^A«iitt^n^nM3nti^ 0 £/c, ^2 

7'UXAP2(i. 1114 1^. S2i42i, ^31 20 
43i, S4l44<!:^ii, ®H4 1^2 7*yX 
AP2Cc4ott£fjajM£bT, ^2I4 2^2 7*«;X 
AP2CC:fctt£!S2<DSS13B<t LT, ^3tB43^2 
7' 'j XA P 2 CCfct^^ 1 (DJSMi , 314 3544 
#SB 2 7'»JXAP2 OCfctt hXMmt LX^ft^tiffilR 

[0 110] ^lt. 7'yXAPtt, LCD36^6S^ 
mt/c7t:^2^UXAP2cr)^4M4 4-CS»TUr^ 

■;XAf*ittASlU ^3l4 3rs*to, S2i42r 

^114 1 T'JS^LT^XAWtSttBU £ 30 
^ 1 7' 'J XA P 1 ©14 13 5 T'lJr L 1 7*«j X 
Af*3CCA*fU m3m3 4Xfcmbtc<k, SlI32tC 
(t^^2<DJgi4fflrjg*tL, ff!2ffi3-3T'S«G/c 

^iffi3 2ccffib^wmMr®Srcr^»;xAmc 

[Oil l]a2 6<Oi|^«, ^'JXAPttJBl7 p yX 
APl<!:027 , 'jXAP2 < !:tM3ntl^ o ^17* 
'JXAPHt ^1132i, Iff2ffi33£, UI3ffi3 
At. m4ffi35t*ffix.. S1I32^17"'JXA 40 

p i ictovzm2<D%mwtttmwtzmtzm?Ltcmt 

UX. m2M3 3t>m 1 7''JXAP 1 CC*j^4»3(OJR 
SiMiOT. 1313 4*5^1 ^'MAP 1 CC*5l?£ft 
l©H»ffl&0T. 84I35^17 , 'JXAPl(cfc 

tt*A3iffi<tLr^n^n^3nrt>£ 0 #2 

7 , »JXAP2{J, I1141i, ^214 2 <?:. Jfl3ffi 
4 3<b. S4l44iMA, ^il41^27"UX 
AP 2lCi<sV2>mBimtLX. IS 2 tS4 2 #HS2 7*'J X 
AP2CC*j^4»2<DS*ffflibT % ^314 3^2 
y'')X2±P2( f ctovz>m\<D!xS4mt It, ^414 4 50 
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**» 2 7''jXAP2 tttett & Xmmt LXfrtl^tlffifS, 

[0 112] -e-LT, ^'JXAPtt, LCD 3 6*p6S* 
Hi L/C7fe^ 2 'J X A P 2 <DfH 4 ffi4 4 r/S#r bt V 
'JX ArtCC At* U JH3@4 3T'J£*fU S2I42t 
5«U »lffi4 1 r«ttOT^y;*Aj*cc#au 3 
$17''JXAP 10D^4ffi3 SXmVrLXy'V X 
Artec Alt U 83134-CSItlfca, S1S32JC 
«to**2<OSS*fflrS«L. m2m33xmiLtc 

a. miW3 2(£ffit>zmmffixmifTLxzftjx&fti l c 
mB<Dffim±&fet&Tz<k5tcmwi$tixi,>2>. 

§2 5<i:i2 6(D7 , 'JXAilt S27'yXAP2(Df 

3 ffi <b m 4 m t & m -s^ss t m 1 s £ m 2 m t & is 

[0113] «±OJ:^tt*»WtcJ:SHI«tt«l 

[O114]*©-0)ibt. H2 7«CHI^S»arW 

02 8ec^<DKffi0£^lT o CCDflWtt*. 
<fc «rB 2 8CC^-TJ:9ic»Rj6^iLT 

JflOTfcO. C©»R**3fil 0 0<!:B«asaR^5 3^ 

mnkms io2t Lxmmztix^z. 
[0115] m»mmm&*» 1 0 2 «CW, 

±SB©J: 5 tt«S**»3&««IR*** 1 0 0 1 Lxm^ 

5#eB3*iTC»S. ^Lt, Hi^^g*{*10 2 
CCtt. H2 7tC7S-TJ:5ec. fc&CC»*SUTB7R<DJ: 
ftflHSI 7 1/-A1 0 3^6n, iB««7n*6B** 1 

0 2*as#oKfircc«^r*sj:^ccttoT^s. a 

*>\ i2 8m KftfllU>X£Bift35^«Bl 02* 

ffl©u>X4i^n««sga 1 0 2«it 

[0 1 16] £/c, ffJSI^ U-A 1 0 3tett*t-# 1 

0 4 *W*4*7ft§SB#f* 1 0 2 CCW. R«§^£3a 
— K 1 0 5ZftLX#-Z7')lt:T**~b y 

0 6 zmfrsCD <fc 5CC-<;H* ff»f^©ff*<Dffi!B«:fi^Fl/ 

02 7(0??^ 1 0 7 «S4Kg 1 0 6©X ^ 7 f , 
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[01 17] £tfo\ 3-K105 {J5t}g?r Pf^KL 

t>. se>tc. Tvm^ffffl?-i-^-ccgMix-rTv 

[0 1 18] 3£tc. *^KJ:^SI^^^J, sag 

^mmmmmrM^m^xh^K H2 9«:*<D>tK 

gSffl©Bi&3l^g£taili^©3lgBK:2£tf (corns 
tt. fflRKJNt) LfctfSiSripT. C©««£-Ctt. JSH8 

i o o tmmkfm+sfrbtjiZiB. i 

*^KH*<* 1 0 2 *^h57 U-A10 8©*tttT SIB© 

aecaWEurH^oji^ttflBfflr? u-a i o 3#hm& 

nr 0 . &mSGB*tt 1 0 2 *H15*©JtKSJ ' 20 

-cssj^Kfton,**. t(om<Dmmtm 2 7 . 28 

[01 19] 03 0K*mi<Dmfflm%&Jh*: 

4H*«T. C©««l©iS^t*. tM££gS±<c£B3tifc: 
JMBffi»«l#$s*4 8 KJ: 0«l«3ft;fcflH*«*«7 -< 
*-5 1 5:ItCCD4 9©}|8!l5 0±(Cff5J>K;**-i 
S. C©CCD4 9-CS3fe$n/cigj^« > £fiS^85 
2*/>L. fc H a ^^(LCD) 5±CCH^tO-C 

C©S0:S^5 2ti. CCD49T 30 

l©Mffll*>fTtt5. LCD5tC^3li/cBB««. 
^*5 9*^LT^#©E»E«Cii*>ftS. C©& 
ffi#¥«5 9tt. *»W©JJB«3aSW£BI«©«Wt 

(cctttii iigsi©«fi5c) «»o»o^';xa*¥ 

*fcLCD©^Ktt-tti<&«fBI§T*><? f 
H9 2a*I5S;*nT(>£. 

[0 12 0] C©«fc^fCfllfiE$n/c*y5 4 0« > «K 
/a»«Wfc£»4 8. «K#3S*5 9*il>i5cC»#9SS$tt-C to 

»¥H&»^fa©l**©»Sffc**Sl0!irS 4. 
[0121] JfcK. 03 1 (C*AHK£&H*IU&&¥ : 
**«^rt«§l©«iHfi©^#^Jft8 7fc«#i^ft: 
«Wi©«29:ia**iVr. C©0«©it£. ««3&£*8 7 

«. *^©±iasnsfi^<tii)«i©f5M (cc-cwai 

i(SJ^©»^) ©&£%*ffil>-Cl>&. COlfAtti 
«. 03 1 (a)(C7nT«J:5K:. *?AKM7 li. 
#*{J«&T*#«aEIB7 2 £. *©tt?fttfttt7 1 (C*t 50 
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fc?zmnwm*vttji>!>v?*-7uizvV7 3i, c© 

•5*-£-74£. C©tf*7'0-b ^7 3iil3 
ia!*^ff^K:l2iS-r-2.VTRf r ?*7 5. SO', fcTf* 
^f76i, l!il!iI^tiLt7 -| J>h7'? 
hT5t'-rT:7'')>£7 7 i. ffl?H$. m2HCmLtc 
<t -5 &gfi§BJI«Siii««jnSS (HMD) 78 iftCCtit 

i$<**-ir*sr>. m^f*g*a^7 i©j$asp7 9©5tiS§P8 

Oi. ^©SBgg|58 1 tt. 03 1 (b)K^T<fc-5{c8ij& 

[0122] ftmgim. 7 2 A^Msn/cMu, 5 -f 

YUAYVtA /<-* 8 8 4«o r JS9Bffl*M!B6?:3fi 8 

#><=>©£**. 8 5*^U-C. IS^fflSt^^ 

1^8 2{C«fcor«J<*»iUt:^fi£3*lS. £<DV9&m 

4fr*-8 3*/M/-CCCD8 4©»»ffi±fCjgfi£3tl 
Se.CC. C©&f*<fctt. CC D8 4tC<fco-C!WSMi 
§!C^3ii, -fffl^M^fi, 03 1 (ajKmt^T 5 
^a-fe7-tf7 3(C<):i), -t-2-7 4±(C|gS^5 
VTRf ; ^ + 75. t^T^-f *i>7 64> 
CClBiSSn. £/c. b'ft7"'J>$7 7)!i>^ilt 
7 , >J>h7') h 3*1-5. Sfc. HMD 7 8©iSff5^* 
-?10 1 (12 8) (ca^3hHMD7 8©gf^ 
^3*1-5,, (SlB^tc. CCD8 4fci;or^3*a/cl*^ 
ff^«Sj^ff-5t^G^IS9 3*;f)-L-CglIgaS8 1 ©®,H 
^^T- (LCD) 5±(Cl?-ttt,T^3<l. ^© 

8 7 *&-c®m%<DwmEicm&nz>, 

[0 12 3] c©«fc^«c«fiR$nfci*ga^«. 

[0 12 4] ^tC. ^^tCi^iii^tl^^^HO 
E t btffll^UfJR^-i 7 - 'J XA^rSegr Si #©M 

*oo^?r0 3 2c<:^-r„ 0*. (i^';xap«, 
t £ . (B'C«^ xa p icieiis n/cM^a SftM©M 

[0125] C©lHl»T^©SC^iE^^g 

^<t(>ofc4o©rt^As-e-n^nBS9 0- icxums 

S^T-©ffiC ©S(^(C¥?tIW^(C* S 2 i22(c>Pt LtffiK 
mmZti. C©*ti;j;ffiD^|5I#T^T-6©ffiC5r2EaX« 
±TS:«*CC 3 SffiBec— ST * <t 5 (Ct»fi£T S C i *i 

©ffl^^ffls^ait^T< . mm&icMm&v&z. 

[0 12 6] 36tC. ®C>X>;XAP^fl|^T2.7t^ffi 
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VfrZmim. IS2SL m3ffi^C0^. m$k<DMXl*± * [0 1 2 7 ] JM±ift9JO/c<fc5tc. *^WOiH«t^* 

(oi^ Awn-Hi d <d±k es s n 5 <t 5 ec wa-r ec^-r * 0 tt»a feUittt^. 

4Ci#. Sit±fc. JK^ttf&±&M£ LC^o fit. [0 12 8] ( 1 > %C[>^fl^C(3). (4)*HBftcSSJET 

c <z>*ff*ffi d 4 ewhr w« 9 t <ommt> zct r z>m>m 2 ccEtioMaiRx^x. 

0 <<*>y (HOE, Fa) / 4> y (To t a 1 ) < 1 (3) 

- 0. 5 <<f> y (HOE, Fb)/«y (TotalXO. 5 (4) 

fctfU 4>y (HOE, Fa) ttHO E(D{£{i^F a CC * [0129] < 2 ) ^C<^feft=SC(5). (6)*0B*fc:«JE-r 
*jt«y^©A*9-, <*>y (HOE, Fb)ttHOE 10 £C ±*W«4r4±fi ( 1 ) Kfei£<DiS«8^^ 
<£>&{4igF btCteWSy^ffij^^c;-. 0y (Tota jfc 0 
1 ) [^©y^^^-T*^. * 

0. 005<<*>y(HOE, Fa) /« y (Total) <0. 4 (5) 

-0. 2<<*>y (HOE, Fb)/4>y (Total) <0. 2 (6) 

tctcL. <t>y (HOE, Fa) IJHOE©ftfiIFa(C ★ [0132] ( 5 ) J5*fffi£ 1 ffi«±ft%/POiE<DJB*T 
fctfiy^ffij©'*'?-, </>y (HOE, Fb) (JHOE V XA*Wt^> 4 4 buEHOE^buE 

©«flaBFb*cfcW4y»rSi©^<»7- t <*> y (Tota ffiH*«^^4^#OIB40IHiecfcl>rH^*^tt 
1 ) tt£X<Dy]^<DA?~-C*4. {gm<D&Wm*ffiIE?Z£5t£mmttmj:^ T ?-'eB 
[0 13 0] (3) ^'jXAmicfc^t, mflBHO f&3ftri>&c4£^4T£li^l-3. ±E 

E©x^©^«7--*JT^riEr**c<!:4i#«£r* 20 (i ) - (4) (D^rtifr^mcommmmyt^. 
ii^Jii-3, ±ie(i>. (2) <D(,>rtifricnm<D [0133] (6> xE<ojB*f**»o^i;xA*wr* 

■(MBUSM£^». 4 4<Mt, S5ieHi^^ ; f4Mme{4^4(DF B ^c, 'J> 

[0131] (4) St*ffi*lffi«±^fe^iE<DJB*T &< i(>2S©HOEtSU jmi^HM^ 
^^f#^^" i ;XA*^T^4 4 4>tC, infEHOE#fg:/ ffi4©^«CC*jW4tt^<0*^<0«{aa«: F 0 4 Ltct 

1-3, ±IE ( 1 ) - (3) <Dl>rnrt>KEiEOM£« 1-3, ±15 ( 1 ) - (5) ©l>m3WcK»©H«« 

★ 

I 0 y (HOE. F 0 ) /</> y (Total) I £ 0. 25 (7) 

fc/cU </> y (HOE, F0) «HO ECD^&^F 0 [0134] (7) ^^(8)«£t^Ci^ 

*JW*y*loI©^'7-, *y (Total) te±Jfr<Dy 30 g*4irS±E (6) teKIB(DiS«tI^3fc^. 

Uy (HOE, F0)/</)y (Total) I £ 0. 10 (8) 

fc/cU </>y (HOE. F 0) tt: H O E <D«S{4g F 0 K ♦ [ 0 1 3 5 ] ( 8 ) :fc<D&#5£(9)*ttST £ C 4 *«f 
fctt£y;£ft<D^9--. *y (Total) te^<Dy g*4lT £±E (7) CClBtt4>Hfera3fi¥X. 

Uy (HOE, F0)/*y (Tota-I) 1^0. 025 (9) 

tctdL, 4>y (HOE. F 0 ) (JHO EOtfilF 0 (c Sr**«FO^y XA4©M«CKil3*it:^4C4«:«F« 
*J»4y*l?I©^7-, <*>y (Total) li^Oy 4T£±E (9) fCEtSOffllftaS*^. 

;taaj<Z)^7-r&£. [0 13 9] (12) Hfl!2HOE^IWaaBt*ra*>tiT 

[0 136] < 9 ) mS«B***}W. jEOH»**» 40 C^C4*^Si4-r^lS^i -3, ±12 ( 1 ) - ( 1 
o^uXA4. HOE 4, M^Hi^ir, a^oW l) ©c*r<i^«:sBi8(Dai«HgF^*. 

rft^eftiit^issricitisiiTs [0140] ( 1 3 > m^mmm. mmmx&ik 
mim\ - 3, ±t2 ( 1 ) - (5) <D^?M»t,cim<D z&MT&m&t, i«««****^6©i*ffl**aia 

[0137] (10) BJIEMffi*nata^ffi"C % frr>m=i 2 ) ecett®GMmJffj£4fc&. 

roc^ffi^^tt^^XT-^ mmmm*km*£mm 1 0 1 4 1 ] ( 1 4 ) ±ib <g ) - ( 1 1 ) <Di>~rti& 
jEcomtfTjjzft-oy'v xa 4 ©bocks 2 ntt^c 4 cciBt8<DH?i2Pffi^«^®r, *owtftir»»6 

*»«4-r*±ffi (9) KEiEoiSfttt^*^. «c43e^3R^±E (13) taa*S©*7'*-*3MaTl» 

[0138] (11) MEMM^««¥®*C, ^o^Ptf 4C 4*»«4-r4iii««iR**». 
r&l>ffi^6fc**^jfr?-^ K!&§<DB4HuiBIE<D® 50 [ 0 1 4 2 ] ( 1 5 ) iiuEHO E &miSffiWffli&¥-m 
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■c . fr-^w-'ii-cu ^mtfthtui, yt^m+ic %k<o^>whti 

■C^Z>C£Zttmt-?Z±iZ (9)XB(14) CCSBtt 

[0143] (16) iiiif2HO E#2 tfc©HuiepJfE#ti 
a^asr . *oWCto>» 6 ft 4 #T JRT-ODIHKC 
SlTCt,>* C<t**5FtU -TS±te (9)XB(14)K 

[0144] (17) gfjRJl 1 - 3 . ±13 ( 1 ) ~ ( 1 

[oi45] (is) s?ia*i*sp«, m&m i ~ 3 . ± 
te ( i ) ~ ( i 7 ) <D^-m^iCim<Dmimmmm^t 

[0146] (19) tt££&tttt*s. lB«©flfl3l7 U 

(17) tc^©ffiOS§E*£Sfll$7n»K. 
[0147] (20) (Jffi«BS*^**l. -€-n-en2ES 20 
1 fflf oJfe^S tin ■am(C«A3 *TCC» S C <L £#« 
<fcf £±fa ( 1 7 ) - ( 1 9 ) (cKtftaffltf&ttSBi* 

[0148] 

I »«©»*] fcUL JRfcWCCfcfttf. Bflk^SS^ 

[an J£mn<nm 2 ^0v©B<iffl8%¥&©:%M& 30 

^trY-Z»rffi0r*&„ 

[02] »2jt«s««l©@i«ia^^©«|itxM0-c* 

[03 ] *%9i©& 1 HiSffll©iB«l8Jg^^©?fellll?: 
•5. 

[05] ^§m(om3mmm<Dmmmm^m<o^tm^ 
StfY-z»f®0r£>£„ 

[06] m3HJg^©iii^tB^3t^©^itXM0-C* 40 

[07) *¥tw<o&4mMW<Dmmmmit^jk<Dim*: 

^tfY-Z*fS0-C*4„ 

[08] m4*JSM©ia^8l^3t^©^iRM0-C* 

*. 

[09] *ft^©^flffi©Bttll&j&?£(Ctt?&& 
1 th®C»IK:*^4ae*©ia«||^3fe^©3felii*StfY 

[0 1 0 } m 1 JtttWOBHWBSE^^WMjaiH-C* 

•2). 50 
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[011] *#EW©*SH6«©a<WHSe(6^*{cSrt-4 
JS 2 t^WCc«>#>&S£«©IBflt«IJ3%^©%M«:dtr 
Y-ZBfiE0-C£>£. 

[012] ^2tt««?«©ia«a^^^©fgm&jR^0 

[013] *^W©iB«ESB^^{clWJSSUl!t*s9:W/<: 

[0i4] #jm<oBHMnni^«icii»mnt«ittf A: 

[015] *lsw©ffl«aw§^¥jfctc**fcrs:7yXA 
*fflC»*»^©SBB0l(«r*-rfiaWi9!Hr*»). (a)« 

i'tti^ xa©^®^ hoe £B£ o ^vtcmm. 

(b)te H O E £ 2 o© 9 V t'17 - >J XAtiWc'Eii 

[016] ^noinm^iD^ 1 ] XAguwfca 
[0i7] *^w©K^^*©^y xawkim 

[018] *^©!8^^©7-';XAg|5Mk;®fflnr 

y U X A© 36K mDW^in-f 0 r 4> 4 . 
[019] #jm©WK%¥jR©^V XA3J««:®fflpJ 

rf <) X a©3 6 Kffi©«a|=&iS-r0-c*4„ 
[02 0] *«w©«s?*^*©^y XAsattccjifflpj 

7 - x a© 3 a, «:ffi©m^-r0-c* 4. 
[02 i ] 2jE^w©ffl^^©^yxAaj«{cjafflai 

7' y x a©3 h icm<DM*:fK?m-c$> s„ 

[02 2] *^BJ©SI^^©^'JXAgPlvt(CMffloJ 

fii& 7' xa©$ 6 icmcDm^m-rmx-^ 

[02 3] *^©SS^^©7-';XAg|JMk:MffloI 
f}g& X D X A© ^ 6 ttffe©W&;5rt0-C£> 4. 

[02 4] *^B^©iS^7fe^©^'y XAgPWCCfflffiaJ 

mtz y ') x a© s 6 &c{fe©#i£r^-r0-c£> 4. 

[02 5] *^(75|fi^^©7->;XAa51vfCCj|fflpJ 

x x a© 3 h K.{&<Dm*m-?m~e3> 

[02 6] ^8J©IB^^©X';XAa5*tK:JifflpJ 

fte&X'; xa©3 6(cffe©^d*7n-r0-cA-2>„ 

[02 7] ##fci|II©Wg#^*m»fc»a^Srp5 
5r^-f0-C*4„ 

[02 8 ] 02 7©#rffi0-C£>S. 

[02 9] ^B^tDS^^^fflc^calgp^Mrit 

Bg^^rfflcia^a^iig^si^©^^^* i/ tcixm 

[03 0] ^Bg<Diij»a^^?r3lfflU/cST*^ 
7©«^:0-C*6. 

[031] *mn<Dmmm%.¥Jkzmmi<tcm*fom 

[03 2] ^BfllC.t^HOE.tr'-yXA^iag-r^i 
[03 3] [ISf^W^-c-^^-rSi^H-c^s. 
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[SitiB] ¥RE1 2^1 2£ 1 4B (2000. 1 2. 
14) 

I^fiSiE 1 ] 

miEtt&mmz) 0002 
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